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ABSTRACT 
 
Background:  
The increasing caesarean section (CS) rates have been an issue in both developed and 
developing countries, but what is of concern is the fact that the growing CS rates in some 
countries of Latin America are as much as three times higher than WHOs recommended 
caesarean section rate (5-15%). As all surgical procedures, this procedure also bears its risks 
and therefore the indications for this mode of delivery should be absolute and present. In this 
analysis we want to investigate the relationship between CS and indications for this 
procedure, as well as whether there is a socio-demographic indicator present.  
 
Methods: 
We conducted our research at a public hospital, Hospital Nacional Profesor Alejandro 
Posadas, in Buenos Aires, Argentina. The study is a retrospective cohort study based on data 
from individual data collection forms (CIP). These registration forms were provided by the 
Argentinean department of maternal and child health. We collected data of all CS performed 
as method of delivery during October 1
st
  – November 30th 2010. This was a total of 205 CS. 
Data was missing on 5 of these. We chose to define the remaining 200 CS as 200 women 
with each having had a CS.  
Univariate, bivariate and multilevel analyses were performed to study the association 
between different groups of CS with indications and socio-demographic factors. 
 
Results: 
A total of 746 deliveries were recorded at Posadas hospital and 27,5 % of these were CS. Of 
the 200 CS analysed 62,5 % of these were elective, 33 % were emergency and 4 % were 
induced. We found that while most women in our study elected to have a CS, the number was 
significantly higher, proportionally, among women aged 35 and over. When seen in 
association with the mothers’ level of education, women with education at university level 
had the highest rates of elective CS with 72,2 % and the lowest rates of emergency CS with 
27,3 %.  
Married women or women in stable relationships compared to single women, had the highest 
rates in three of the five most common indications as 24,1 % had undergone a previous CS, 
14,4 % had other indications and 8,6 % had breech presentation. Single women had 
consistent rates in all categories of indications ranging from 8,3 % to 16,7 %.  
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Conclusions: 
The associations between indications for caesarean section and different socio-demographic 
factors investigated in this study are strong and statistically significant given the small sample 
of study population. On the other hand the results here may not be representative for the 
larger population. Still we cannot disregard the clear tendencies of the study population that 
this study showcases. Even with a study group of only 200, our results can still be significant 
as they confirm previous studies that show that women who are better educated, are in stable 
relationships, are older, have had previous CS, and are wealthier - tend to opt for CS.  
Though to make any such association much stronger and representative for the population as 
a whole one should have had a much larger study population, preferably from more than one 
public hospital, and probably chosen a different study design; perhaps a cross-sectional 
cohort study.  
Lastly it is important to mention that the increasing CS rates may pose a greater problem than 
initially assumed and more research is needed on this issue, especially outcomes of CS, both 
economically and medically should be evaluated. In the future it will be necessary to reduce 
the tendency of choosing CS as mode of delivery in situations where the indications are not 
medically justified. 
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INTRODUCTION 
 
Historical background 
 
By caesarean section (CS) is understood a surgical procedure in which one or more incisions 
are made through a mother’s abdomen and uterus to deliver one or more babies, or, rarely, to 
remove a dead fetus (1). 
 
The CS has been a part of medical history since ancient times by the description of 
abdominal deliveries narrated in various myths in the Greek mythology and by the birth of 
Brahma and Buddha in the Far East. Lex Regia from about 700 B.C. was the first law that 
made the post-mortem CS compulsory (2). Why is abdominal delivery called Caesarean 
section? Many theories have been presented regarding the origin of this term. 
It has usually been associated with the birth of Julius Caesar. It was stated that he had been 
delivered by this method, which is unlikely as his mother, Aurelia, was still alive when he 
invaded Britain and this method was only performed on dead or dying women (3). The 
thought behind post-mortem CS was to save the baby in order to increase the population of 
the state. 
Other suggestions include the one stating that the term caesarean is derived from the Latin 
verb “caedare”, which means to cut (2). 
 
Historically there have been reports of heroic efforts to save women’s life during and after 
CS. The purpose usually was to end an apparently impossible vaginal delivery. A case worth 
mentioning is of Jacob Nufer from Switzerland who worked as a castrator of pigs. He 
performed a CS on his wife in 1500, after gaining permission from the local authorities. She 
had labour pains for several days and the midwives had failed to deliver her. Apparently the 
mother lived and subsequently gave birth normally to five children, including twins (2). 
 
Over the past few centuries, significant progress has been made at every level in saving the 
lives of both mother and child, while simultaneously reducing the risk of serious 
complications in the aftermath. The first CS was performed in Britain in 1737, in Sweden in 
1758, in Denmark in 1813 and in Norway in 1843. The CS gained ground slowly because of 
the high maternal mortality that was at least 70 %. This was mainly due to haemorrhage and 
septic peritonitis. Both of these complications occurred for several reasons including the 
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frequent onset of infection, the poor contractibility of the uterus and the omission of suturing 
the wound in the uterus. The first step forward came in 1847 when Simmelweis 
recommended hand washing with soap and a solution of chloride of lime. Another landmark 
in the history of CS came with anaesthesia in 1846 (4).  
 
By the end of the nineteenth century a wide range of technological innovations had enabled 
surgeons to revolutionize their practice and to professionalize their position. The newly 
applied anaesthetics permitted surgeons to take the time to operate with precision, to cleanse 
the peritoneal cavity, to record the details of their procedures, and to learn from their 
experiences. Women who until then had gone through painful procedures were spared the 
agony of being awake during operations and were less susceptible to shock, which had been a 
leading cause of post-operative mortality and morbidity (2).  
Several new techniques that improved the CS operation were introduced and today CS and 
delivery by low foreceps/vacuumextractor are the prevailing practices for obstetrical 
complications. Since the World War II, the mortality rate for both CS and vaginal delivery 
has continuously declined. But the CS continues to carry a small risk; the indications must 
still be carefully considered (4).
 
Through the twentieth century the improvement of the 
procedure has been followed by a substantial rise in rates of CS that can no longer solely be 
explained or based upon medically justifiable indications. From the early 1970s to the late 
1990s the rates of caesarean delivery have risen from 5% to 50% in some developed 
countries (5).  
 
In addition to the improved surgical and anaesthetic techniques there are many factors which 
have contributed to this rise, including reduced risk of post-operative complications, 
demographic and nutritional factors, providers’ and patients’ perception of the safety of the 
procedure, obstetricians’ defensive practice, changes in health systems, and patient demand.  
Increasing the appeal of caesarean delivery is the thought to protect women against urinary 
incontinence, prolapse, and sexual dissatisfaction. Further the increase might also be affected 
by obstetricians’ defence of women’s rights to choose their method of delivery (6).  
This development has over the last two decades led to a debate about the appropriateness of 
CS due to non-emergency factors. The 2005 WHO global survey on maternal and perinatal 
health in Latin America came to the conclusion that the high rates of caesarean delivery do 
not necessarily indicate better perinatal care and may even be associated with harm (7). 
Another WHO survey form 2004 – 2008 on maternal and perinatal health concluded that 
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caesarean sections should be performed when a clear benefit is anticipated (8). They also 
identified that the main challenge of CS is making the best use of this procedure and that 
overuse could have the potential to be associated with an increase in risk of severe maternal 
health outcomes.  
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The situation today 
 
Caesarean section rates have continuously increased over recent decades and this 
phenomenon has occurred in the developed and the developing countries, as well as in Latin 
America.  Research has shown a vast increase in CS rates globally. In some countries this rise 
is more evident than others. In China, for instance, almost half of all women giving birth have 
CS as their method of delivery (9). Argentina’s increasingly high number of CS puts the 
country in the top ten list, ranking seventh, of countries with the highest number of CS in 
terms of the number of non-medically justifiable procedures performed. Countries ranking 
higher than Argentina are, in descending order, China, Brazil, the US, Mexico, Iran and 
Egypt (10). In Argentina, as in most of the countries mentioned, there is a significant 
difference of CS rates between public and/or government funded hospitals and private 
hospitals. A study from 1999 showed that in the years 1996-1997 the rates of CS at public 
and/or government funded hospitals were about 15,4 % - 20,9 %, while in the private 
hospitals the rate was between 35,5 % - 45 % (5). According to statistics from the 2005 WHO 
global survey, the CS rate in all hospitals (in Argentina) had risen to 35,1 % in 2005 (7). 
More recent sources claim that this rate is continuously increasing, to 50 % at private 
hospitals, and in the case of some private hospitals it has nearly doubled to 90 %, while the 
rate at public hospitals has increased to merely 30 % (10). This rise in CS rates in the region 
has been estimated to lead to more than 850 000 unnecessary CS preformed each year (5). 
This number is probably even higher today. Not only does this result in an unnecessary 
increased risk for both mother and child but it also becomes a burden on health systems, 
especially for the public and/or government funded hospitals, which typically have limited 
budgets.  
 
Association between socioeconomic factors and the proportion of CS has been 
illustrated in previous studies (11). These studies have shown that the CS rates are 
extremely low, with less than 1 %, among the poorest of populations in 26 countries, mostly 
in sub-Saharan Africa and south and Southeast Asia. In these parts of the world there is a 
severe lack of skilled birth attendants that also contribute to the fact that fewer procedures are 
carried out. On the other hand countries such as Argentina, Brazil, Chile and Mexico clearly 
have exceeded the upper threshold of 15 % set by the WHO (5). 
 
A commentary by Arachu Castro (12) suggested that the obstetricians create a trend of CS by 
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offering them to the higher socioeconomic groups as a distinctive way of giving birth or by 
presenting caesareans as a better choice in cases of relative indications. He further suggests 
that people from other socioeconomic strata start imitating this trend under the impression 
that it must be better since the privileged prefer it, and thus it becomes the standard (7). 
 
Caesarean section is beneficial to the pregnant women and newborns when its indications are 
supported by evidence-based practice of medicine.  
International organizations like the WHO have suggested that: 
 
 “Caesarean section rate in a single healthcare facility (or in a group of facilities within a 
geographical location) can be monitored by classifying delivering women into subgroups as 
shown in their policy brief. After such monitoring, the subgroups showing higher than 
expected rates can be audited further to identify unnecessary caesarean sections and to 
determine deliveries were managed according to the principles of evidence bases medicine. 
Where inappropriate obstetric practices are identified, reasons for failure should be 
determined and strategies should be developed and implemented to overcome those 
failures”(13). 
 
The principal research question to be addressed is what are the most common indications for 
CS in the public hospitals and the prevalence of these indications. Many studies have been 
conducted focusing on the factors associated with CS in public service users and the probable 
causes of a rising CS rate, or the "caesarean section epidemic" as it is called.  
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Indications to perform a caesarean section 
 
With the rising rates of CS as method of delivery it is important to be able to classify in 
which situations this procedure should be performed; what the absolute indications are. A 
two-stage survey (14) involving anaesthesiologists and obstetricians recommended that the 
following criteria should be used to classify caesareans: 
 
1 Immediate threat to life of the mother and/or the fetus 
2 Severe fatal and/or maternal compromise/ but not life threatening 
3 Compromise responding to therapy, but the underlying problem persists 
4 Needing delivery, but no compromise is present 
5 Can be booked on an elective list (14) 
 
Ideally, the reasons for performing a caesarean would be precise, immutable and non-
changeable globally. This is hard to implement and remains as an ideal because the indication 
for performing a caesarean vary according to several factors, as noted above (15). These 
factors vary further from patient to patient, and the decision whether to perform a caesarean 
or not also depend on those who interpret the various factors. To outline the indications for 
caesarean, it is beneficial to consider those who will mainly benefit from the operation 
performed. The usual beneficiaries should be the mother or the baby or both (15).  
 
Amongst the mother-related factors placenta praevia is enlisted under an absolute indication 
for CS (16). This is a condition where placental tissue extends over or lies proximate to the 
internal cervical os and obstructs the opening of the cervical canal. However if the praevia is 
of a minor degree and the fetal head is engaged, trial of vaginal delivery might be attempted 
(17). Dystocia or abnormal labor can easily be diagnosed by the use of a partogram, and is 
characterized by a slower rate of cervical dilatation in the active phase compared to the mean. 
Uncoordinated uterine activity, abnormal fetal lie or cephalopelvic disproportion, are among 
the common causes for dystocia. This, however, is not a factor only related to the mother and 
should be considered as a fetal factor as well (18). Maternal conditions such as diabetes in 
pregnancy have been associated with increased rates of CS (19).  
 
Regarding factors related specifically to the baby, the issue of fetal distress is important to 
address. This term has not been properly defined and the methods used to assess the 
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condition of the fetus in labor are inadequate. Continuous electronic fetal monitoring (CEFM) 
has been suggested as a cause of the rising CS rate for fetal distress (20). Breech presentation 
describes the fetus whose buttocks are adjacent to the birth canal (21). In some countries the 
CS rate for breech presentation is around 80 % (18). Approximately 6 % of emergency 
caesareans are for malpresentation (15). Another absolute indication for CS related to the 
fetus is the presentation of a cord prolapse. This is a rare obstetrical emergency that occurs 
when the umbilical cord descends alongside or beyond the fetal presenting part (22). When it 
comes to the optimum mode of delivery of twins or several babies, the decision is based on 
number of babies, their presentation, their size, their gestational age and the presentation of 
additional fetal or maternal complications (18). Babies that are small for gestational age do 
not provide a clear-cut situation; their presentation, weight and other factors must be 
evaluated in order to perform the delivery as a CS (15). 
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AIMS OF THE STUDY 
 
With this research, our aim is to assess various caesarean section indications, their prevalence 
and whether there is any association between these and socio-demographic factors, at a 
public hospital in Buenos Aires. With the rising CS rates in Argentina and the uncertainties 
about the reasons for this increase and what the consequences might be, we will assess the 
following aspects related to CS: 
 
 
I.  To describe indications for CS done at Hospital Posadas in Buenos 
Aires, Argentina in October - November 2010. 
II.  To evaluate the five most common indications for CS at Posadas against pre-
developed diagnostic criteria. 
III.  To evaluate socio-demographic variables that may be related to the indications of CS. 
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MATERIALS AND METHODS 
 
Data Sources 
 
It is the Ministry of Health (Ministerio de Salud) that oversees the health care in Argentina. 
The health service is divided into three sections: the government funded health services, the 
social security financed through trade unions and the private medical sector (23). Dirección 
Nacional de Maternidad e Infancia, the Argentinian department of maternal and child health, 
has provided the public hospitals a registration form for all live and stillbirths at the hospitals. 
The registration includes demographic data of the mother and the child, including the 
national identification number, level of education and civil status, medical data on maternal 
health before and during the pregnancy, complications during the pregnancy and delivery, as 
well as the condition of the newborn.  
 
 
Study population and design 
 
We conducted our research at a public hospital, Hospital Nacional Profesor Alejandro 
Posadas, in Buenos Aires, Argentina. Data collection took place in July 2011 during a five-
week study tour in collaboration with University of Oslo (UiO) and Posadas hospital. The 
original thought was to apply a cross-sectional descriptive study design. Both the UiO and 
Posadas hospital approved our questionnaires. These would have been used to interview 200 
patients admitted at the hospital, who at that time, were either planning to or recently had a 
CS. Unfortunately due to a prolonged strike of hospital technicians and some health 
personnel most of the critical patients and patients thought to undergo any kind of major 
surgery were redirected to other hospitals nearby. This resulted in a much smaller study 
population than we found acceptable for our research. We then adopted a retrospective cohort 
study design; collecting data of all CS performed as method of delivery during October 1
st
  – 
November 30
th
 2010. This was a total of 205 CS. Data was missing on 5 of these. We chose 
to define the remaining 200 CS as 200 women with a CS each. We did not obtain individual 
informed consent from women, since ours is a retrospective institutional-level analysis; we 
obtained all individual-level data from medical records called CIP and did not identify 
participants. 
Trained staff reviewed the medical records of all women and abstracted data to their 
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individual data collection forms (CIP), which were completed during the period that the 
woman and newborn baby remained in hospital. A nurse or a midwife working on the labour 
or postpartum ward was responsive for data collection on a day-to-day basis. Attending staff 
updated incomplete records before discharge.  
 We used the individual-level form to obtain information about demographic 
characteristics, maternal risk, pregnancy events, mode of delivery, and outcomes up to 
hospital discharge. The institutional-level form was used to obtain data on mode of delivery, 
pregnancy ending and maternal and fetal, neonatal and perinatal mortality rates during the 
same period of October – November 2010.  
 
 
Study variables 
 
Caesarean deliveries are according to WHO classified (7) as: a) emergency, if the woman 
was referred before onset of labor with a diagnosis of acute fetal distress, vaginal bleeding, 
uterine rupture or eclampsia: b) intrapartum, if indicated during labor, whether labor was 
spontaneous or induced; c) elective, if decision to do the operation was made before onset of 
labor and the woman was referred either from an antenatal clinic or a high-risk ward. In our 
study we chose to use the same classification as WHO but to name the variables as a) 
emergency, b) induced and c) elective as they were defined by the CIP we used for our data.  
 
Maternal age was categorized in three groups: 16-19, 20-34 and >35 years.  We grouped the 
maternal level of education into four groups according to the educational system in 
Argentina, as none, primary level, secondary level and university level. Civil status was 
recorded as married/in a stabile relationship or single. The chosen indications for CS were the 
ones that were recorded on the CIP, which also are the ones that are widely found as the most 
common indications for CS, including previous CS, pelvic anatomy disproportion, twins, 
breech presentation, transverse position, acute fetal distress, preeclampsia/eclampsia, 
induction failure, arrested descent of the presentation, intrauterine growth retardation, risk of 
preterm birth, premature rupture of membrane (PROM), placenta previa, abruptio placenta, 
uterine rupture, stillbirth, exhausted mother, HIV, condylomatosis genitalia and other 
maternal diseases (18). In addition to these we included three other variables; one for patients 
with multiple indications, one for patients who presented other indications than those 
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specified and one for no indications specified. The latter includes patients with CIP-forms 
that were lacking this information due to inadequately filled out forms.  
 
 
Statistics 
 
Univariate, bivariate and multilevel analyses were preformed to study the association 
between different variables, such as indications for CS with each category of CS and socio-
demographic characteristics using the statistical programme IBM SPSS Statistics version 
20.0.  
We calculated frequencies and cross-tables of each variable. We calculated p-values using 
Chi-square test for categorical variables to assess the strength of the associations; two-sided 
p-values below 0,05 were considered statistically significant.  
 
 
Ethical considerations 
 
The study is based on anonymized data, and such studies are exempt from the institutional 
review board approval in Norway. Institutional informed consent was obtained from the 
responsible authority of the Obstetrics and Gynecological Department at Hospital Posadas, 
Dr. Dolores Montes Varela. 
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RESULT 
 
A total of 746 deliveries were recorded at Posadas hospital in the study period from October 
1
st
 to November 30
th
 2010. Of these were 532 (71,3%) vaginal deliveries, 205 (27,5%) 
caesarean sections and 9 (1,2%) abortions. Of the 205 CS, 200 were collected by the hospital 
for our study (figure 1). Data was missing on 5 women, while one CIP-form lacked 
information about the specific type of CS performed. The latter was still included in the 
study. 
 
Figure 1: Distribution of all deliveries, including our study population, in the period of 
October 1
st
 – November 30th 2010:  
 
 
 
Figure 2: Distribution of the three categories of 200 CS performed in October 1
st
 – 
November 30
th
 2010. 
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Total caesarean deliveries were N = 199 with this particular data missing for one patient, of 
which 125 (62,5 %) were elective caesarean sections, while 66 (33 %) were emergency and 
only 8 (4 %) were induced (figure 2).  
 
 
Table 1. Distribution of maternal age and level of education in our study population. 
 
 
Mothers age (years) 
 
 
Frequency 
 
Percent 
16 - 19 25 12,5 
20 - 34 146 73,0 
>35 27 13,5 
Total 198 99,0 
Missing data 2 1,0 
Total 200 100,0 
 
Level of education 
 
  
Primary 53 26,5 
Secondary 135 67,5 
University 11 5,5 
Total 199 99,5 
Missing data 1 0,5 
Total 200 100,0 
 
 
The majority of women were between the ages of 20 – 34 years representing 73 %. While 
13,5 % of the women were over the age of 35, 12,5 % were recorded to be between 16 – 19 
years old. 67,5 % of the women had education at the secondary level, 26,5 % at primary level 
but only 5,5 % reported to have attended university. 
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The distribution of the indications for CS in their entirety is shown in table 2. We observed 
that the five most common indications were, ranking from most to least frequent: 1) previous 
CS with 23 %, 2) others 14 %, 3) arrested descent of the presentation 11,5 %, 4) breech 
presentation 9,5 % and 5) pelvic anatomy disproportion 9 %.  
 
Table 2. Distribution of the various indications for caesarean section (N=200). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*The indications premature rupture of membrane (PROM) and stillbirth were not calculated in this 
table since there were no one with such indications in our collected data.  
Indication for CS* 
 Frequency Percent 
 
Previous CS 46 23.0 
Acute fetal distress 8 4.0 
Pelvic anatomy disproportion 18 9.0 
Induction failure 1 .5 
Arrested descent of presentation 23 11.5 
Twins 11 5.5 
Intrauterine growth retardation 3 1.5 
Risk of preterm birth 1 .5 
Breech presentation 19 9.5 
Transverse position 6 3.0 
Placenta previa 1 .5 
Abruptio placenta 2 1.0 
Uterine rupture 1 .5 
Preeclampsia/eclampsia 8 4.0 
Other maternal diseases 7 3.5 
Exhausted mother 1 .5 
HIV positive 5 2.5 
Condylomatosis genitalia 1 .5 
Ohers 28 14.0 
Multiple indications 9 4.5 
No indication specified 1 .5 
Total 200 100.0 
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 Table 3: Distribution of mothers’ age, civil status and level of education among the three 
categories of caesarean section, emergency, induced and elective. 
 
 
 
 
Category 
of  
CS 
 
 
 
Mothers age 
(years) 
 
 
 
Civil status 
 
Level of education* 
 
16-19 
n(%) 
 
 
20-34 
n(%) 
 
>35 
n(%) 
 
Total 
N(%) 
 
Married/
Stable 
relation-
ship 
n(%) 
 
Single 
n(%) 
 
Total 
N(%) 
 
Primary 
n(%) 
 
Secondary 
n(%) 
 
University 
n(%) 
 
Total 
N(%) 
 
Emerg-
ency 
 
 
13 
(52,0) 
 
50 
(34,2) 
 
3 
(11,1) 
 
66  
(33,3) 
 
55 
(31,6) 
 
11 
(45,8) 
 
66 
(33,3) 
 
16 
(30,2) 
 
47 
(34,8) 
 
3 
(27,3) 
 
66 
(33,2) 
 
Induced 
 
 
0 
(0,0) 
 
 
7 
(4,8) 
 
1 
(3,7) 
 
8  
(4,0) 
 
8  
(4,6) 
 
0 
(0,0) 
 
8 
(4,0) 
 
2  
(3,8) 
 
6  
(4,4) 
 
0 
(0,0) 
 
8 
(4,0) 
 
Elective 
 
 
12 
(48,0) 
 
 
89 
(61,0) 
 
23 
(85,2) 
 
124 
(62,6) 
 
111 
(63,8) 
 
13 
(54,2) 
 
124 
(62,6) 
 
35 
(66,0) 
 
82 
(60,7) 
 
8 
(72,2) 
 
125 
(62,8) 
 
Total 
 
 
25 
(100) 
 
146 
(100) 
 
 
27 
(100) 
 
198 
(100) 
 
174  
(100) 
 
24  
(100) 
 
198 
(100) 
 
53  
(100) 
 
135 
(100) 
 
11 
(100) 
 
199 
(100) 
 
* Level of education was divided into four groups: 1) none, 2) primary, 3) secondary and 4) university 
respectively. The group of ”none” is not included in the table because of either missing data or there 
were no women in this group in the study population. 
  
 
Of the majority of women within the category of mothers age, i.e. between 20 – 34 years, 61 
% had elective CS. Although there were only 27 women in the age group >35 years, 85,2 % 
of these had elective CS. The rates of emergency CS within the same groups were 34,2 % and 
11,1 % respectively.  
The rates of elective CS were the highest compared to the other two categories of CS when 
seen in association with civil status. Women who were married or in a stable relationship had 
the highest rate with 63,8 %. Single women had the highest rate of emergency CS with 45,8 
% of all caesarean sections being emergency CS.  
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When seen in association with the mothers’ level of education, women with education at 
university level had the highest rates of elective CS with 72,2 % and the lowest rates of 
emergency CS with 27,3 %. Also for this socio-demographic variable the rates of elective CS 
were highest of all categories of caesarean sections. 
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Table 4: Distribution of the indications of caesarean section among the three groups of the  
mothers’ age, 16-19, 20-34 and >35 years. 
 
 
Indication for CS 
Mothers age (years) 
 
 
 
Pearsons 
Chi-square 
            16-19 
      n(%) 
   20-34 
    n(%) 
     >35 
     n(%)  
    Total 
     N(%) 
 
Previous CS 
 
1 (4,0) 
 
38 (26,0) 
 
7 (25,9) 
 
46 (23,2) 
 
p-value = 
0,051 
 
Acute fetal distress 
 
2 (8,0) 
 
5 (3,4) 
 
1 (3,7) 
 
8 (4,0) 
 
Pelvic anatomy disproportion 
 
1 (4,0) 
 
13 (8,9) 
 
3 (11,1) 
 
17 (8,6) 
 
Induction failure 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
Arrested descent of the presentation 
 
3 (12,0) 
 
19 (13,0) 
 
1 (3,7) 
 
23 (11,6) 
 
Twins 
 
2 (8,0) 
 
9 (6,2) 
 
0 (0,0) 
 
11 (5,6) 
 
Intrauterine growth retardation 
 
1 (4,0) 
 
1 (0,7) 
 
0 (0,0) 
 
2 (1,0) 
 
Risk of preterm birth 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
Breech presentation 
 
3 (12,0) 
 
16 (11,0) 
 
0 (0,0) 
 
19 (9,6) 
 
Transverse position 
 
0 (0,0) 
 
4 (2,7) 
 
2 (7,4) 
 
6 (3,0) 
 
PROM 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
Placenta  previa 
 
0 (0,0) 
 
0 (0,0) 
 
1 (3,7) 
 
1 (0,5) 
 
Abruptio placenta 
 
0 (0,0) 
 
1 (0,7) 
 
1 (3,7) 
 
2 (1,0) 
 
Uterine rupture 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
Preeclampsia/eclampsia 
 
4 (16,0) 
 
2 (1,4) 
 
2 (7,4) 
 
8 (4,0) 
 
Other maternal diseases 
 
2 (8,0) 
 
5 (3,4) 
 
0 (0,0) 
 
7 (3,5) 
 
Stillbirth 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
Exhausted mother 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
HIV + 
 
1 (4,0) 
 
4 (2,7) 
 
0 (0,0) 
 
5 (2,5) 
 
Condylomatosis genitalia 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
Others 
 
4 (16,0) 
 
18 (12,3) 
 
6 (22,2) 
 
28 (14,1) 
 
Mutiple indications 
 
0 (0,0) 
 
6 (4,1) 
 
3 (11,1) 
 
9 (4,5) 
 
No indication specified 
 
1 (4,0) 
 
0 (0,0) 
 
0 (0,0) 
 
1 (0,5) 
Total 25 (100,0) 146(100,0) 27 (100,0) 198 (100,0) 
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Figure 3: Distribution of mothers’ age, between 16-19 years, 20-34 years and >35 years, 
among the five most common indications of CS in our study population. 
 
 
 
 
When the distribution of the five most common indications in our study population, i.e. 
previous CS, pelvic anatomy disproportion, arrested descent of presentation, breech 
presentation and others, where investigated we found that the rate of previous CS was the 
highest in two of the categories of mothers age, 26 % for mothers in the age group 20 – 34 
years and nearly 26 % for those >35 years.  
In addition to previous CS women over 35 years had the highest rates for both indications 
others and pelvic anatomy disproportion with 22,2 % and 11,1 % compared to women 
between 20 – 34 years with 12,3 % and 8,9 % respectively.  
When calculating the strength of the association between the one most common indication of 
previous CS and mothers’ age, the Chi-square test gave us a p-value of 0,051. A p-value 
below 0,05 is considered statistically significant. The p-value of 0,051 is just barely above the 
limit and shows a strong association and could be considered as statistically significant. 
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Table 5: Distribution of the indications of caesarean section according to mothers’ civil 
status. 
Indication for CS 
 
Civil status 
 
 
 
 
Pearsons 
Chi-square 
       
  Married/Stable  
    relationship 
          n(%) 
    Single 
      
     n(%)  
    Total 
      
    N(%) 
 
Previous CS 
 
42 (24,1) 
 
4 (16,7) 
 
46 (23,2) 
 
p-value = 
0,417 
 
Acute fetal distress 
 
7 (4,0) 
 
1 (4,2) 
 
8 (4,0) 
 
Pelvic anatomy disproportion 
 
14 (8,0) 
 
4 (16,7) 
 
18 (9,1) 
 
Induction failure 
 
1 (0,6) 
 
0 (0,0) 
 
1 (0,5) 
 
Arrested descent of the presentation 
 
20 (11,5) 
 
2 (8,3) 
 
22 (11,1) 
 
Twins 
 
11 (6,3) 
 
0 (0,0) 
 
11 (5,6) 
 
Intrauterine growth retardation 
 
2 (1,1) 
 
0 (0,0) 
 
2 (1,0) 
 
Risk of preterm birth 
 
1 (0,6) 
 
0 (0,0) 
 
1 (0,5) 
 
Breech presentation 
 
15 (8,6) 
 
4 (16,7) 
 
19 (9,6) 
 
Transverse position 
 
5 (2,9) 
 
1 (4,2) 
 
6 (3,0) 
 
PROM 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
Placenta  previa 
 
1 (0,6) 
 
0 (0,0) 
 
1 (0,5) 
 
Abruptio placenta 
 
2 (1,1) 
 
0 (0,0) 
 
2 (1,0) 
 
Uterine rupture 
 
1 (0,6) 
 
0 (0,0) 
 
1 (0,5) 
 
Preeclampsia/eclampsia 
 
6 (3,4) 
 
2 (8,3) 
 
8 (4,0) 
 
Other maternal diseases 
 
5 (2,9) 
 
2 (8,3) 
 
7 (3,5) 
 
Stillbirth 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
Exhausted mother 
 
1 (0,6) 
 
0 (0,0) 
 
1 (0,5) 
 
HIV + 
 
5 (2,9) 
 
0 (0,0) 
 
5 (2,5) 
 
Condylomatosis genitalia 
 
1 (0,6) 
 
0 (0,0) 
 
1 (0,5) 
 
Others 
 
25 (14,4) 
 
3 (12,5) 
 
28 (14,1) 
 
Mutiple indications 
 
9 (5,2) 
 
0 (0,0) 
 
9 (4,5) 
 
No indication specified 
 
0 (0,0) 
 
1 (4,2) 
 
1 (0,5) 
Total 174(100,0) 24 (100,0) 198 (100,0) 
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Figure 4: Distribution of civil status among the five most common indications for caesarean section. 
 
 
 
Women who were married or in stable relationships had the highest rates in three of the five 
most common indications as 24,1 % had undergone a previous CS, 14,4 % had other 
indications and 8,6 % had breech presentation. Single women had consistent rates in all 
categories of indications ranging from 8,3 % to 16,7 %.  
When calculating for the strength of the association between the indication previous CS and 
the mothers´ civil status, the Chi-square test gave us a p-value of 0,417, which is not 
statistically significant. 
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Table 6: Distribution of the indications of caesarean section according to mothers’ level of 
education. 
 
 
 
 
Indication for CS 
 
Level of education 
 
 
 
Pearsons 
Chi-
square 
         Primary 
    n(%) 
  Secondary 
      n(%)  
 University 
     n(%) 
     Total 
     N(%) 
 
Previous CS 
 
13 (24,5) 
 
27 (20,0) 
 
6 (54,5) 
 
46 (23,1) 
 
p-value 
= 0,032 
 
Acute fetal distress 
 
2 (3,8) 
 
6 (4,4) 
 
0 (0,0) 
 
8 (4,0) 
 
Pelvic anatomy disproportion 
 
0 (0,0) 
 
17 (12,6) 
 
1 (9,1) 
 
18 (9,0) 
 
Induction failure 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
Arrested descent of the presentation 
 
6 (11,3) 
 
16 (11,9) 
 
1 (9,1) 
 
23 (11,6) 
 
Twins 
 
2 (3,8) 
 
9 (6,7) 
 
0 (0,0) 
 
11 (5,5) 
 
Intrauterine growth retardation 
 
0 (0,0) 
 
2 (1,5) 
 
0 (0,0) 
 
2 (1,0) 
 
Risk of preterm birth 
 
1 (1,9) 
 
0 (0,0) 
 
0 (0,0) 
 
1 (0,5) 
 
Breech presentation 
 
7 (13,2) 
 
12 (8,9) 
 
0 (0,0) 
 
19 (9,5) 
 
Transverse position 
 
1 (1,9) 
 
5 (3,7) 
 
0 (0,0) 
 
6 (3,0) 
 
PROM 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
Placenta  previa 
 
1 (1,9) 
 
0 (0,0) 
 
0 (0,0) 
 
1 (0,5) 
 
Abruptio placenta 
 
0 (0,0) 
 
2 (1,5) 
 
0 (0,0) 
 
2 (1,0) 
 
Uterine rupture 
 
1 (1,9) 
 
0 (0,0) 
 
0 (0,0) 
 
1 (0,5) 
 
Preeclampsia/eclampsia 
 
4 (7,5) 
 
4 (3,0) 
 
0 (0,0) 
 
8 (4,0) 
 
Other maternal diseases 
 
3 (5,7) 
 
4 (3,0) 
 
0 (0,0) 
 
7 (3,5) 
 
Stillbirth 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
0 (0,0) 
 
Exhausted mother 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
HIV + 
 
0 (0,0) 
 
5 (3,7) 
 
0 (0,0) 
 
5 (2,5) 
 
Condylomatosis genitalia 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
 
Others 
 
9 (17,0) 
 
17 (12,6) 
 
2 (18,2) 
 
28 (14,1) 
 
Mutiple indications 
 
3 (5,7) 
 
5 (3,7) 
 
1 (9,1) 
 
9 (4,5) 
 
No indication specified 
 
0 (0,0) 
 
1 (0,7) 
 
0 (0,0) 
 
1 (0,5) 
Total 53 (100,0) 135(100,0) 11 (100,0) 199 (100,0) 
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Figure 5: Distribution of mothers level of educations, none*, primary, secondary or 
university, among the most common indications for a CS 
 
 
* Level of education was divided into four groups; 1) none, 2) primary, 3) secondary and 4) university 
respectively. The group of ”none” is not included in the figure because of either missing data or there 
were no women in this group in the study population. 
 
 
Women with an education at university level had a staggeringly high rate of CS on the 
indication previous CS with as much as 54,5 %. Even though all the categories of the level of 
education had the highest rates of previous CS, the other two categories, primary level and 
secondary level, had far less rates with 24,5 % and 20 %.  
When calculating for the strength of the association between the one most common indication 
for CS, previous CS, and the mothers’ level of education, the Chi-square test gave us a p-
value of 0,032, which is statistically significant. 
 
  29 
DISCUSSION 
 
The rising rate of caesarean sections worldwide is imposing a need for a drastic change to be 
made. Data collected over the years have shown that the rates of CS keep rising despite the 
overwhelming evidence in research and studies, which concludes that an excessive number of 
CS are performed without any medical indication.  
Unfortunately the gap between what is now known and what is actually practised seems to be 
too great, and this gap is becoming increasingly evident in Latin America and hence also in 
Argentina. 
 
The aim of our study was to assess various CS indications, their prevalence and whether there 
was any association between these and socio-economic and demographic factors, at a public 
hospital in Buenos Aires. In order to reach this goal we adopted an objective retrospective 
analysis from clinical research of the study population and contribution from obstetricians at 
Posadas hospital. Using this recorded data we were able to assess the five most common 
indications, to calculate the rates of and categorize the different types of CS and to some 
extent identify probable associations between CS and socio-demographic factors.  
 
Of the 205 caesarean sections that took place at Posadas hospital during the 2 month study 
period from October 1
st
 to November 30
th
 2010. As many as 125 of these were elective CS 
(figure 2). This means that for 62,5 % of the study population the decision to perform the 
operation was made before onset of labour by an obstetrician or it was the mothers´ choice.  
We found that while most women in our study elected to have a CS, the number was 
significantly higher, proportionally, among women aged 35 and over. Moreover, the rate of 
elective CS further increased among married women or women in a stable relationship and 
those with a university level education. Surprisingly, women older than 35 years had a rate of 
as high as 85,2 %. This rate is somewhat misleading given that only 27 of the 200 women 
were older than 35 years and 23 of these had elective CS. 72,2 % of women with university 
level education had elective CS, again the proportion of women with education at university 
level who also had elective CS was very small of the 200 women in our study, comprising of 
only 8 out of a total of 11.  
 
While, we did not compare CS with other modes of delivery nor with the associations 
between different modes of delivery and socio-demographic factors as done in many other 
  30 
studies, our results show the same tendency as described in previous studies. A study about 
factors associated with CS done at Brazilian hospitals showed adjunction between the CS rate 
and several variables; the older the woman the higher the rate of CS, the prevalence was 
greater among the married women in a stable relationship than among those who were not in 
a relationship (24). And not only is there a significant difference in CS rates between the 
socio-economic and demographic factors but also between public and private sectors. 
Women assisted in public hospital tend to be poorer, younger, single and less educated – all 
of the factors that do not show a significant leaning towards elective CS. On the other hand, 
women who are wealthier, more educated, in stable relationship (such as marriage) and older 
tend to attend private hospitals where they in the majority of cases choose CS. As mentioned 
earlier studies have shown the marked difference in CS rates in public and/or government 
funded hospitals and private hospitals. Women with mid- to high income, typically older 
women with higher education, can afford to pay their way to a CS. Women on the other end 
of the socio-economic divide (those that are younger, poorer, single and less educated) may 
not have the same options of choosing CS as it may be an expensive procedures that also 
requires planning. For example, a large number of women in the US have CS because they 
can schedule the birth of the children, which helps them as they do not get much maternity 
leave, have to plan with work etc. This also raises the question of whether obstetricians at 
private hospitals may make more money off their clients if they perform a CS rather than a 
vaginal birth. We know that in some countries obstetricians at private hospitals receive a 
commission fee for each CS they perform. In this way performing CS becomes an extra 
source of income and may be a motivation for obstetricians to perform more CS resulting in a 
contribution to the rate.  
On the other hand this rise in the rate of CS puts an extra strain on an already limited budget 
in public and government funded hospitals since increased CS rates does not only have 
implications for women, their babies and the women’s economy, but also for the public 
health sector. It ties up resources on unnecessary procedures while creating a limited budget 
for necessary procedures.  
 
When the distribution of the most common indications for a CS within the study population 
was investigated these five were the ones with the highest rates; previous CS (23 %), others 
(14 %), arrested descent of the presentation (11,5 %), breech presentation (9,5 %) and pelvic 
anatomy disproportion (9 %). The rate of previous CS as an indication for a CS was 
considerably higher than the rest of the indications. This means that 46 out of 200 women had 
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undergone a previous CS and therefore had one again. Many clinicians and women think that 
for a woman with a prior CS, the best thing is to have a CS the next time she is giving birth to 
a child, thereof the well known phrase; "Once a Caesarean, always a Caesarean". Even 
though vaginal births after caesarean (VBAC) are not that unfamiliar in these days, the rate 
has declined to comprise as little as 10 % of births after a previous CS (25). This despite of 
the fact that VBAC are reportedly better and a safer choice for the majority of women who 
have had a CS before (25).  
When studying the distribution of the most common indications among different socio-
demographic factors in our study population, we found that the rate of previous CS was the 
highest in all the three factors included in the study: the mothers’ age, her civil status and 
level of education. We therefore calculated the strength of the associations between this 
indication and the socio-demographic factors mentioned, by calculating the p-value with a 
Chi-square test. For mothers’ age between 20 and 34 years 26 % of these and nearly 26 % of 
those older than 35 years had a CS this time due to a prior CS. This association was 
confirmed with there being a statistical significance. Married women and women in stable 
relationships had a rate of 24,1 % for previous CS compared to single women with 16,7 %. 
This association though did not prove to be statistically significant.  
We further found that women with an education at university level had a staggeringly high 
rate of CS on the indication previous CS with as much as 54,5 %. Even though all the 
categories of the level of education had the highest rates of previous CS the other two 
categories, primary level and secondary level, had far less rates with 24,5 % and 20 %. Our 
results show a strong association here with a p-value that is clearly statistically significant.  
 
 
The associations between indications for CS and two of the three socio-demographic factors 
investigated in this study have proved to be strong enough and statistically significant given 
the small sample of study population. The findings from a study population of 200 may not 
be representative of the more than 3 million people living in Buenos Aires. Having said this, 
we cannot disregard the clear tendencies of the study population that this study showcases. 
Even with a study group of only 200 our results can still be significant as they confirm 
previous studies that show that women who are better educated, are in stable relationships, 
are older, have had previous CS, and are wealthier - tend to opt for CS.  
Though to make any such association much stronger and representative for the population as 
a whole one should have had a much larger study population, preferably from more than one 
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public hospital, and probably chosen a different study design; perhaps a cross-sectional 
cohort study. We came to discover that the study design for this study, the retrospective study 
design, was fitting to assess the prevalence of the different indications for caesarean section 
but less appropriate to properly illustrate the associations between indications and socio-
demographic factors. Another issue was the probability of selection bias when looking at the 
socio-demographic factors. For instance the number of women with education at university 
level and women over the age of 35 year was significantly low and one should consider this 
as a disproportionately lower contribution. 
 
For any study undertaken, there are unfortunately several sources of error that have an impact 
on the end results. In our case we were able to identify a few. The most obvious error was the 
inadequate filling or completion of the CIP forms from which we obtained data. In addition a 
few of the forms lacked information. On the other hand we experienced that the indication 
“others” on the CIP form was frequently chosen as the indication for CS. This was quite 
unfortunate given that there was no general definition of what this indication comprised of, 
raising the question of correct filling of the forms. Another error was that the data was not 
adjusted for twin- or multiple births resulting in the probability of the same women being 
registered twice. This because the hospital could only select 200 caesarean sections and not 
200 women for our sample as not to identify the women included. In case of multiple births 
we could have used data only form the last birth if it had been possible. The data was further 
not adjusted for whether the women were primiparous or multiparous and we do not know if 
this could have had an affect on the end result.  
 
One could further speculate about other factors that could have made these findings more 
representative of the population of Buenos Aires. A few factors have already been mentioned, 
i.e. a cross-sectional cohort study instead of a retrospective cohort study, a larger study 
population instead of the restricted sample of 200 CS, data from more than one public 
hospital, and data-adjustment considering twin-/multiple births and primi-/multiparous 
women. In addition a longer timeframe would have been beneficial. One thing that we missed 
proper data on was identifying the mothers’ choice to have a CS. This would have been 
interesting as some studies have shown that obstetricians believe the media and women are 
the ones responsible for the continuously increasing in CS rates (26), while others conclude 
that relatively few women wish to have a CS as their method of delivery (27).  
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In this context one can speculate about different measures and initiatives that could reverse 
this unfortunate trend of rising CS rate. Previously there have been conducted study trails on 
implementing a policy of mandatory second opinion before CS in hospitals in Latin America 
(28). This study resulted in a decrease in CS rates at hospitals that implemented this policy. 
Other studies have shown that continuity of care with a known healthcare professional may 
reduce the CS rate (29). Both of these initiatives show that there is a possibility of turning 
this trend of rising CS rate around, but implementing one policy at a time is not enough. 
There has to be a series of guidelines or policies that can relatively easily be implemented, 
preferably without too many additional costs, at hospitals with high CS rates. These hospitals 
should further institute strict monitoring of the compliance to these guidelines or policies to 
achieve the best results possible, hopefully being significantly reduced rates of caesarean 
sections.  
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CONCLUSION 
 
In this study we examined whether socio-demographic factors can be associated with 
different categories of CS and the various indications for this surgical procedure. We found 
that women who are better educated, are in stable relationships, are older, have had previous 
CS, and are wealthier - tend to opt for CS. Even though our study material was not large 
enough, our findings are consistent with what larger studies have concluded. Socio-
demographic factors have a significant relevance when it comes to mode of delivery. In our 
study we were able to prove the strength of some of these associations through statistical 
significance. Our findings though not statistically representative for the population of Buenos 
Aires, do showcase the existing trends confirmed by international reports.  
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